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Description 

BACKGROUND OF THE INVENTION 

Technical Field of the Invention 

[0001] The present Invention pertains in general to 
cellular telephones and devices which use cellular tele- 
phones for mobile communication, and more particular* 
ly, to the connection of a portable computer via a modem 
to a cellular telephone. 

Description of Related Art 

[0002] The growing use of cellular telephones and ac- 
cessory devices such as speaker phones, portable com- 
puters, and portable facsimile machines is allowing 
many people to perform their jobs while away from their 
home and office. In particular, the use of cellular data 
modems in conjunction with laptop computers allows 
people to receive and send facsimiles and access local 
area networks while in a mobile office environment 
[0003] A shortcoming of sending and receiving fac- 
similes via a cellular telephone is that the modem must 
be repeatedly connected and disconnected, to and 
from, the cellular telephone when the user wishes to 
send or receive a facsimile or place or receive a voice 
telephone call, respectively. Furthermore, in situations 
where a user does not know when an incoming facsimile 
will be transmitted, the user must keep the modem con- 
nected to the cellular telephone. Maintaining this con- 
nection disables voice calls and prevents the cellular tel- 
ephone user from using the cellular telephone to place 
or receive voice calls. Repeated connecting and discon- 
necting of the modem is especial ly bothersome for users 
while driving an automobile when the user's hands are 
not readily available. Besides being bothersome, this 
distraction is also dangerous to the user while driving 
an automobile. 

[0004] There currently Is no acceptable method by 
which a user of a cellular telephone can place and re* 
ceive voice calls without physically disconnecting the 
modem from the cellular telephone. Generally, a cellular 
telephone user who wishes to avoid connecting and dis- 
connecting the modem when making voice calls is 
forced to use two separate telephones with different tel- 
ephone numbers. 

[0005] Although U.S. Patent 4,972.457 by O'Sullivan 
describes a system and method for a portable hybrid 
communication system, the system and method is es- 
sentially a switch for connecting various inputs/outputs, 
such as a land line telephone and a cellular telephone, 
to a laptop computer and its various accessories, such 
as a modem, microphone and speaker. Furthermore, 
the system and method require the use of the laptop 
computer for such things as providing power. 
[0006] There is a need, therefore, for an interface sys- 
tem capable of connecting a plurality of accessories, in- 



cluding at least a modem, to a radiotelephone and co- 
ordinating access by these devices to the audio channel 
of the radiotelephone without manual intervention by the 
cellular telephone user, it would also be advantageous 
5 for such an interface system to allow the user of the cel- 
lular telephone to prioritize operation of the various ac- 
cessories connected to the cellular telephone. 

SUMMARY OF THE INVENTION 

10 

[0007] An embodiment of the present invention com- 
prises an interface system for connecting various acces- 
sory devices to a radiotelephone. The bidirectional au- 
dio channel of each accessory is connected to a switch 

15 within the interface system. Each accessory is also con- 
nected to a controller within the interface device by an 
individual request line for each accessory. When an ac- 
cessory device requires access to the audio channel of 
the radiotelephone, the accessory sends a request to 

20 the controller of the interface device via the request line. 
If more than one device makes a request for access to 
the radiotelephone at the same time, the controller ar- 
bitrates between the competing devices after the con- 
troller determines which accessory will be granted ac- 

25 cess, the controller instructs the switch to connect the 
selected accessory to the radiotelephone. 
[0008] In a further embodiment, the interface system 
also allows the user of the interface to input operational 
settings. These settings are used to select a hierarchy 

30 scheme for the various accessories and control opera- 
tions of the interface system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 [0009] For a more complete understanding of the 
present invention, reference is made to the following de- 
tailed description taken in conjunction with the accom- 
panying drawings wherein: 

40 FIGURES 1 A and 1 B illustrate a physical rendering 
of two embodiments of the present invention, FIG- 
URE 1 A having a centrally located interface system 
and FIGURE 1 B having a centrally located portion 
of the interface system and a remotely located por- 

4* tion external to the centrally located Interface sys- 
tem; 

FIGURE 2 illustrates a functional block diagram for 
an interface system of the present invention; 
FIGURE 3 illustrates a logic table depicting the con- 
so trol function for a preferred embodiment of an inter- 
face system; 

FIGURE 4 illustrates a schematic of discrete logic 
used to Implement the control function of FIGURE 
3; and 

55 FIGURE 5 illustrates an embodiment of the control 
switch function depicted in FIGURE 2. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0010] Referring now to Fig. 1 A and Fig. 1 B, there is 
illustrated a physical rendering of two embodiments of 
the present invention. Fig. 1 A illustrates a first embodi- 
ment of the present invention comprising a centrally lo- 
cated interface system 1 00 having a radiotelephone 1 1 0 
connected to the interface system via a communication 
link 120. Connection to the communication link 120 is 
effectuated using a connector 140. A docking station 
130 is also provided for holding the radiotelephone. 
While Figs. 1A and 1B show the radiotelephone con- 
nected to the communication link 120 via connector 140, 
this connector can be incorporated into the docking sta- 
tion 130. 

[001 1] A first accessory is a speakerphone 1 70 hav- 
ing a microphone 150 and a speaker 160 connected to 
the interface system 100 via a communication link 145. 
A second accessory is handset 180 connected to the 
interface system 100 via a communication link 175. 
When the interface system 100 is placed in an automo- 
bile, the handset 180 can be located anywhere within 
the automobile and used by any occupant including the 
driver. While the present invention still allows a user to 
directly use the cellular telephone 1 1 0, it is likely that the 
cellular telephone 1 1 0 will be placed in the docking sta- 
tion 130 in order to effectuate other connections such 
as to a higher powered transmitter and a remotely locat- 
ed antenna. Therefore, handset 180 allows easy access 
to the audio channel of the radiotelephone 110. 
[001 2] Also connected to the interface system 1 00 is 
a modem 190 connected via communication link 185. 
The modem 190 is further connected to a portable or 
laptop computer 200 in a conventional manner. For ex- 
ample, under current technology this connection may be 
made through the use of a Personal Computer Memory 
Card International Association (PCMCIA) card. Al- 
though the embodiment of the present invention shown 
in Fig. 1 A only depicts three accessories connected to 
the interface device 100, the present invention accom- 
modates any number of accessories for connection to 
an interface device 100 for providing access to the audio 
channel of a radiotelephone 110. Communication links 
120, 1 45, 1 75, and 1 85 which connect the interface de- 
vice 100 to radiotelephone 110, speakerphone 170, 
handset 180, and modem 190 respectively, all of Fig. 
1 A, are depicted as being a physical connection. This 
connection can be effectuated using an electrical cable 
for transmitting electrical signals or a fibre optic cable 
for communicating fibre optic signals. These connec- 
tions can also be effectuated via wireless communica- 
tions using the electromagnetic spectrum. 
[0013] Fig. 1 B depicts a second embodiment of the 
present invention wherein, the interface system 100 of 
Fig. 1 A comprises a centrally located portion of the in- 
terface system 250 and a remotely located portion of the 
interface system 260 which is external to the centrally 
located interface portion 250. Together the centrally lo- 



cated portion 250 and the remotely located portion 260 
constitute the interface system 100 of Fig. 1 A. The ex- 
ternally located portion 260 connects to the centrally lo- 
cated portion 250 via a communication link 270. Again, 

5 this communication link 270 can be an electrical cable 
for transmitting electrical signals, a fibre optic cable for 
transmitting fibre optic signals, or a wireless link using 
the electromagnetic spectrum. Although the external 
portion of the interface system 260 is remotely located 

10 from the centrally located portion of the interface system 
250, the external portion 260 in one embodiment is un- 
der the control of the centrally located portion 250 and 
in another embodiment, is controlled by the cellular tel- 
ephone user. 

15 [0014] The external portion of the interface system 
260 is remotely located from the centrally located por- 
tion 250 in order to simplify connection of remote acces- 
sory devices to the centrally located portion of the Inter- 
face system 250. In the embodiment shown in Fig. 1B, 
20 the handset 1 80 is connected to the external portion of 
the interface system 250 via communication link 280 
and the modem 1 90 is connected to the external portion 
of the interface system 250 via communication link 290. 
Again, communication links 280 and 290 can be effec- 
ts tuated using any of the media previously described. 
[0015] Referring now to Fig. 2, there is illustrated a 
functional block diagram for an interface system of the 
present invention. The interface system 100 is com- 
prised of a controller 300 and control switch 310. The 
30 controller 300 allows the user of the interface system 
100 to input operational settings through a user opera- 
tion setting function 320. Any conventional manner may 
be used to enter the settings and includes, but is not 
limited to, such methods as physically activating switch- 
es es on a face plate of the interface device 1 00 or through 
voice commands using the radiotelephone handset 1 80 
or speakerphone 170. Another method for inputting 
these user selected settings is through the use of the 
radiotelephone 110 or handset 180 keypad. The user 
40 selected settings can be used to prioritize operation of 
the various accessories and control functioning of the 
interface device 100. 

[001 6] The control switch 3 1 0 of the interface system 
100 connects audio channels of the accessory devices 

45 to the audio channel of the radiotelephone 110 under 
the direction of the controller 300 based on user select- 
ed operational settings and requests for access by the 
accessories. The audio channel of handset 1 80, modem 
1 90, speakerphone 1 70, and accessory V 340 connect 

so to the control switch 310 via bidirectional communica- 
tion links 1 80A, 1 90A, 1 70A , and 340A respectively. Un- 
der the control of controller 300, the control switch 310 
connects the audio channel of the selected accessory 
to the audio channel of the radiotelephone 1 1 0 via bidi* 

55 rectional communication link 330. 

[0017] Requests to the controller from the handset 
1 80, modem 1 90, speakerphone 1 70, and accessory "n" 
340 are transmitted via request links 1 60B, 1 90B, 1 70B, 
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and 340B respectively. As with all communication links 
of the present invention, all request links can be effec- 
tuated using electrical cables for transmitting electrical 
signals, fibre optic cable for transmitting fibre optic sig- 
nals, and the electromagnetic spectrum for effectuating 
wireless communications. Requests for access to the 
audio channel of the radiotelephone 1 1 0 communicated 
from the accessories over request links 1 SOB, 1 90B, 
1 70B and 340 B enter the controller 300 via inputs C1 , 
C2, C3 and Cn, respectively. Using these requests and 
user selected operational settings, the controller 300 ar- 
bitrates between requests for access from the various 
accessories and controls operation of the control switch 
310 via controller outputs C01, C02, C03, and COn. 
Based on the controller output signals, the control switch 
310 selectively connects one of the accessories to the 
audio channel of the radiotelephone 110. 
[001 8] Requests by the accessories for access to the 
radiotelephone 11 0 can be accomplished in any number 
of ways. While complicated systems using interrupt or 
polling schemes can be employed, the preferred em- 
bodiment of the present invention simply transmits a log- 
ical a 0" or "1 " state on the request link of the associated 
accessory device to the controller 300. Transmitted re- 
quests by the accessories are received by the controller 
300 via control input lines C1 -C3. Generating the logical, 
"0" and "1" state for requesting access to the radiotele- 
phone 110 can be easily accomplished. For example, 
handsets of most phones come equipped with a latching 
switch which activates the telephone when the handset 
is lifted off the cradle. This latching switch can be con- 
nected to the request link 180B such that when the 
handset is picked up the appropriate state is transmitted 
to the controller input C1. Similarly, the speakerphone 
1 70 can activate the request link 1 70B either by the user 
activating a switch on the speakerphone 1 70 or through 
a voice command using speech recognition. In the case 
of the modem 1 90, the request link 1 90B can be activat- 
ed using a request signal already available on PCMCIA 
modems. 

[0019] The various accessories can be informed 
when they have been granted access to the audio chan- 
nel of the radiotelephone 110. Separate grant lines can 
be used to communicate an access grant from the con- 
troller 300 to the various accessories devices or as In 
the case of PCMCIA modems the same request link can 
be used to provide notification of an access grant. Al- 
though cellular telephones do not provide a dial tone, 
another method to provide notification of an access 
grant is to provide a simulated dial tone. In the case of 
a handset 180 or a speakerphone 170, the cellular tel- 
ephone user is made aware of an access grant by hear- 
ing the simulated dial tone. Although PCMCIA modems 
do not currently detect dial tones, other modems can 
detect the dial tones to determine that access to the ra- 
diotelephone 110 audio channel has been granted. 
[0020] The bidirectional audio channel communica- 
tion link for each of the accessory devices together with 



the access request link of each accessory device de- 
picted in Fig. 2 form the communication links of Figs. 1 A 
and 1 B. For example, the bidirectional communications 
link 160A of handset of 180 and the request link 180B 
5 together form the commun ication link 1 75 of Fig. 1 A and 
280 of Fig. 1 B. Similarly, bidirectional communication 
link 1 90 A and request link 1 90B of modem 1 90 form the 
communication link 185 of Fig. 1 A and 290 of Fig. 1 B. 
Likewise, bidirectional communication link 1 70A and ae- 
ro cess request link 1 70B of speakerphone 1 70 form the 
communication link 145 of both Fig. 1A and Fig. 1B. 
[0021] In addition to Fig. 2, the following description 
further makes reference to Fig. 3, where there is illus- 
trated a logic table depicting the control function 300 for 
a preferred embodiment of an interface system. The log- 
ic table includes input column headings C1 , C2, and C3, 
and output column headings C01 , C02, and C03. These 
Inputs and outputs correspond to the same named input 
and output signals of the controller 300 of Fig. 2. The 
logic table is divided horizontally into sections S1 , S2, 
S3, and S4 corresponding to the connection of one of 
the accessories to the audio channel of the radiotele- 
phone 110. An active request for access to the audio 
channel of the radiotelephone 110 by an accessory is 
represented by a logical "0" under the input columns 
C1-C3. Section S1 includes the possible input value 
combinations and the unique output values which con- 
nect the handset 160 to the radiotelephone 110 audio 
channel. Section S2 includes the possible input value 
combinations and the unique output values which con- 
nect the modem 190 to the radiotelephone 110 audio 
channel. Section S3 includes the input values and the 
unique output values which connect the speakerphone 
1 80 to the radiotelephone 110 audio channel. Finally, S4 
includes the input values and the unique output values 
which disconnect all accessories from the radiotele- 
phone 110. 

[0022] Under the prioritization hierarchy of the pre- 
ferred embodiment, preference is given to operation of 
handset 180. As such, whenever control input C1 is a 
logical "0 U representing a request by the handset 180, 
the controller 300 provides control output values C01 = 
"0", C02 = "0 M , and C03 = "0" to the control switch 310 
and the control switch 310 connects the handset audio 
channel to the audio channel of the radiotelephone 110. 
Since the handset 1 80 is given priority over all other de- 
vices, requests by the modem 190 and speakerphone 
1 70 represented by logical *0 - on control Inputs C2 and 
C3 respectively have no effect on the control outputs 
C01-C03. 

[0023] The preferred embodiment of the present in- 
vention gives second priority to operation of the modem 
190. Section S2 of the logic table shows the situation 
where handset 1 80 is not requesting access as depicted 
by a logic "1" in column C1 and the modem 190 is re- 
questing access as depicting by a logic M 0 n in column 
C2. In this situation, the controller 300 provides control 
output values C01 = H 0 B , C02 = "1", and CQ3 = "0" to 
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the control switch 310 and the control switch 310 con- 
nects the audio channel of the modem 1 90 to the audio 
channel of the radiotelephone 110, 
[0024] The preferred embodiment of the present in- 
vention gives third priority to operation of the speaker- 
phone 170. Section S3 shows the situation where the 
handset 1 80 and the modem 1 90 are not requesting ac- 
cess as depicted by a logic "1" in columns C1 and C2 
respectively and the speakerphone 1 70 is requesting 
access as depicted by a logic "0" in column C2. In this 
situation, the controller 300 provides control output val- 
ues C01 = B 0° f C02 = "1°, and C03 = "0" to the control 
switch 31 0 and the control switch 31 0 connects the au- 
dio channel of the speakerphone 170 to the radiotele- 
phone 110 audio channel. 

[0025] Lastly, section S4 depicts the situation in which 
no accessory is requesting access to the audio channel 
of the radiotelephone 11 0 as depicted by logic value T 
for each of the inputs C1-C3. tn this situation the radio- 
telephone 110 is isolated from all accessories. 
[0026] Although, the logic table of Fig. 3 Includes only 
three accessory devices the controller 300 and interface 
system 100 can expand to include any number of ac- 
cessory devices. Likewise, the logic table does not show 
any user selected operational settings as inputs to the 
control function. Requests for access from additional ac- 
cessories and user selected operational settings can be 
added to the logic table as additional inputs and the 
number of controller outputs can be expanded to include 
additional accessory devices such that any number of 
accessories and combination of prioritization schemes 
can be realized. 

[0027] Referring now to Fig. 4, there is illustrated a 
schematic of discrete logic used to implement the con- 
trol function of Fig. 3. The schematic shows inputs 
C1-C3 representing the controller inputs C1-C3 of Fig. 
2 and Fig. 3 and outputs C01 -C03 representing the con- 
troller outputs C01 -C03 of Fig. 2 and Fig. 3. The discrete 
logic includes three "AND" gates 500, 51 0, and 520 and 
inverters 530 and 540. These gates are connected as 
shown in the schematic such that when the inputs 
shown in columns C1 -C3 of Fig. 3 are applied to the in- 
put C1 -C3 of the discrete logic the outputs C01 -C03 of 
the discrete logic provide the corresponding outputs 
C01-C03of Fig. 3. 

[0028] Although discrete logic is used in Fig. 4 to im- 
plement the controller 300 of Fig. 2, several other meth- 
ods exist to implement this function. These methods in- 
clude, but are not limited to, a look-up table embodied 
in a Read Only Memory and the use of a general pur- 
pose computer programmed to produce the controller 
outputs C01 -C03 in response to controller inputs C 1 -C3. 
As described in the logic table of Fig. 3, additional inputs 
and outputs can be added to include additional acces- 
sory devices and user selected operational setting in- 
puts. 

[0029] Referring now to Fig. 5, there is illustrated an 
embodiment of the control switch 310 of the interface 



system 100 of Fig. 2. Fig. 5 depicts the audio path from 
the radiotelephone 110 to the varies accessory devices 
and the switching which is necessary to connect the var- 
ious accessory devices to the audio channel of the ra- 
5 diotelephone 11 0. The control switch 31 0 of Fig. 2 is de- 
picted in Fig. 5 as being comprised of six discrete switch- 
es. Switches 600, 610, and 620 form the switching path 
from the audio processor 630 of the radiotelephone 110 
and switches 640, 650, and 660 form the switching path 
io to the audio processor 670. Together the path from the 
audio processor 630 and the path to the audio processor 
670 form the radiotelephone 110 bidirectional audio 
channel. 

[0030] Switches 600 and 640 which either place the 
radiotelephone 110 in isolation or allow connection to 
accessory devices, are controlled by the control output 
C03 of the controller 310 of Fig. 2. Switches 610 and 
650 which connect the speakerphone 170 to the radio- 
telephone 110 audio processing paths 630 and 670 are 
controlled by the control output C01 of the controller 31 0 
of Fig. 2. Switches 620 and 660 connect either the hand- 
set 180 or modem 190 to the radiotelephone 110 audio 
processor paths 630 and 670 are controlled by the con- 
trol output C02 of the controller 310 of Fig. 2. 
[0031] While the embodiment of the control switch 
310, depicted in Fig. 5 comprises six discrete switches 
for implementing the switching function, other methods 
for implementing the switching function are possible 
such as the use of a monolithic multiplexer. The discrete 
switches, however, can be employed to effectuate the 
remotely located external portion 260 of the interface 
system described in Fig. 1 B. 

[0032] Furthermore, there are various ways which the 
switch can be controlled and wired in addition to the 
methods described in Fig. 3 and Fig. 5 and it is under- 
stood that the present invention is not limited to those 
methods described. 



Claims 

1. An interface device (100) for arbitrating between, 
and effectuating access by, a plurality of accessory 
devices including a speaker phone (1 70), a handset 
(180), a modem (190) or other accessory device 
(340) competing for access to a radiotelephone 1 1 0 
audio channel, said interface device (100) operat- 
ing independent of a laptop computer connected to 
the modem (190) and characterized by: 

a controller (300) for controlling operations of 
the interface system (1 00) and arbitrating to se- 
lect between competing requests from the plu- 
rality of accessory devices; 
a switch (310) operatively responsive to said 
controller (300), said switch (31 0) for effectuat- 
ing access by the plurality of accessory devices 
(170, 180, 190, 340) to the radiotelephone 



20 



25 



30 



35 



40 



45 



50 



5 



9 



EP0 923 843 B1 



10 



(110) audio channel; and 
a request generator (170B, 180B, 190B, 340B) 
for generating requests to the controller (300) 
for access to the audio channel of the radiotel- 
ephone (110) by the plurality of accessories 
(170,180,190, 340). 

2. The interface device (1 00) of Claim 1 , further com- 
prising an input device (320) for entering user-se- 
lected operational mode settings, the operational 
mode settings being communicated to the controller 
(300) and altering operation of the controller (300). 

3. The interface system (1 00) of Claim 1 , wherein the 
switch (310) includes: 

a centrally located portion (250); and 

a remotely located portion (260) external to the 

centrally located portion (250). 

4. The interface system (1 00) of Claim 1 , further com- 
prising, an electrical cable (145,175,185) coupling 
the plurality of accessory devices (170, 160, 190} 
to the switch (310) and the controller (300), said 
electrical cable (1 45,1 75, 1 65) for transmitting elec- 
trical signals. 

5. The interface system (100) of Claim 1 , further com- 
prising, a fibre optic cable (145,175,185) coupling 
the plurality of accessory devices (170, 180, 190) 
to the switch (31 0) and the controller (300), said fi- 
bre optic cable (170, 180, 190) for transmitting op- 
tical signals. 

6. The interface system (1 00) of Claim 1 , further com- 
prising, an electromagnetic coupler (1 70, 1 80, 1 90) 
connecting the plurality of accessory devices (170, 
180, 190) to the switch (310) and the controller 
(300), said electromagnetic coupler (1 70, 1 80, 1 90) 
for transmitting wireless signals. 

7. A method for arbitrating and effectuating access by 
a plurality of accessory devices including a speaker 
phone (170), a handset (180), a modem (190) or 
other accesory device (340) competing for access 
to a radiotelephone (110) audio channel said meth- 
od characterized by the steps of: 

connecting the radiotelephone (110) audio 
processor to a bidirectional terminal on a first 
side of a switch (310); 

connecting the plurality of accessory devices 
(1 70, 1 60, 1 90, 340) to a plurality of bidirection- 
al terminals on a second side of the switch 
(310); 

connecting the plurality of accessory devices 
(170, 180, 190, 340) to a controller (300) via a 
request link (170B, 180B, 190B, 340B); 



generating a request by at least one of the plu- 
rality of accessory devices (170, 180, 190, 
340); 

transmitting the request to the controller (300) 
5 via the request link (170B, 180B, 190B, 340B); 

arbitrating by the controller (300) to select be- 
tween competing requests from the plurality of 
accessory devices (1 70, 1 80, 1 90, 340) for ac- 
cess to the audio channel of the radio telephone 
io (110); 

instructing the switch (310) by the controller 
(300) to connect the selected accessory (170, 
1 80, 1 90, 340) to the audio processor of the ra- 
diotelephone (110); and 
is switching the switch (310) to connect the first 

side of the switch (310) to the second side of 
the switch (310) associated with the selected 
accessory (170, 180, 190, 340). 

20 6. The method of Claim 7, further including the step of 
entering user-selected operational mode settings 
(320), the operational mode settings (320) being 
communicated to the controller (300) and altering 
operation of the controller (300). 

25 

9. The method of Claim 7, wherein the steps of con- 
necting the radiotelephone (1 1 0) audio processor to 
a bidirectional terminal on a first side of a switch 
(31 0), connecting the plurality of accessory devices 

30 (1 70, 1 80, 1 90) to a plurality of bidirectional termi- 
nals on a second side of the switch (310), and con- 
necting the plurality of accessory devices (1 70, 1 80, 
190) to a controller (300) are effectuated using an 
electrical cable (1 45, 1 75, 1 85) for transmitting elec- 
ts trical signals. 

10. The method of Claim 7, wherein the steps of con- 
necting the radiotelephone (1 1 0) audio processor to 
a bidirectional terminal on a first side of a switch 

40 (31 0), connecting the plurality of accessory devices 
(170, 180, 190) to a plurality of bidirectional termi- 
nals on a second side of the switch (310), and con- 
necting the plurality of accessory devices (1 70, 1 80, 
190) to a controller (300) are effectuated using a 

4* fibre optic cable (1 45, 1 75, 1 85) for transmitting op- 
tical signals. 

11. The method of Claim 7, wherein the steps of con- 
necting the radiotelephone (11 0) audio processorto 

so a bidirectional terminal on a first side of a switch 
(31 0), connecting the plurality of accessory devices 
(170, 1 80, 190) to a plurality of bidirectional termi- 
nals on a second side of the switch (310), and con- 
necting the plurality of accessory devices (170, 180, 

55 1 go) to a controller (300) are effectuated using elec- 
tromagnetic radiation for transmitting wireless sig- 
nals. 
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Patentansprtiche 

1 . Schnitteteilenvorrichtung (1 00) zum Vermitteln zwi- 
schen und Bewirken von Zugriff durch eine Mehr- 
zahl von Zubehorvorrichtungen einschlieBlich ei- 3 
nes Freisprechtelefons (170), eines Handhorers 
(160), eines Modems (190) Oder einer anderen Zu- 
behdrvorrichtung (340), die urn den Zugriff auf ei- 
nen Funktelefon (112)-Audlokanal kompetieren, 
wobei die Schnittsteilenvorrichtung (1 00) unabhdn- 
gig von einem mit dem Modem (190) verbundenen 
Laptop-Computer arbeitet und 
gekennzelchnet 1st durch: 



2. Schnittsteilenvorrichtung (100) nach Anspruch 1, 
weiterhin umfassend eine Elngabevorrichtung 
(320) zum Eingeben von anwenderselektierten Be- 33 
triebsmodus-Einsteliungen, wobei die Betriebsmo- 
dus-Einstel!ungen der Steuerung (300) mitgeteilt 
werden und den Betrteb der Steuerung (300) an* 
dem. 

40 

3. Schnittsteliensystem (1 00) nach Anspruch 1 , wobei 
der Schalter (310) enthait: 



4. Schnittsteliensystem (100) nach Anspruch 1, wei- so 
terhin umfassend ein elektrisches Kabel (145, 175, 
185), das die Mehrzahl von Zubehorvorrichtungen 
(170, 180, 190) mit dem Schalter (310) und der 
Steuerung (300) koppelt, wobei das elektrische Ka- 
bel (1 45, 1 75, 1 85) dem Obertragen elektrischer Si- « 
gnale dient. 

5. Schnittsteliensystem (100) nach Anspruch 1, wei- 



terhin umfassend ein faseroptisches Kabel (145, 
175, 185), das die Mehrzahl von Zubehorvorrich- 
tungen (170, 180, 190) mit dem Schalter (310) und 
der Steuerung (300) koppelt, wobei das faseropti- 
sche Kabel (170, 180, 190) dem Obertragen opti- 
scher Signale dient. 

6. Schnittsteliensystem (100) nach Anspruch 1, wei- 
terhin umfassend einen elektromagnetischen 
Koppler (170, 180, 1 90), der die Mehrzahl von Zu- 
behorvorrichtungen (1 70, 1 80, 1 90) mit dem Schal- 
ter (31 0) und der Steuerung (300) verbindet, wobei 
der elektromagnetische Koppler (170, 180, 190) 
zum Obertragen von Drahtlossignalen dient. 

7. Verfahren zum Vermitteln und Bewirken von Zugriff 
durch eine Mehrzahl von Zubehorvorrichtungen 
einschlieBlich eines Freisprechtelefons (170), ei- 
nes Handhorers (180), eines Modems (190) Oder 
einer anderen Zubehorvorrichtung (340), die urn ei- 
nen Zugriff auf einen Funktelefon (110)-Audiokanal 
kompetieren, wobei das Verfahren durch die Schrit- 
te gekennzelchnet ist: 

Verbinden des Funktelefon (11 0)-Audioprozes- 
sors mit einem bidirektionalen Anschluss auf 
einer ersten Seite eines Schalters (310); 

Verbinden der Mehrzahl von Zubehorvorrich- 
tungen (1 70, 1 80, 1 90, 340) mit einer Mehrzahl 
von bidirektionalen Anschlussen auf einer 
zweiten Seite des Schalters (310), 

Verbinden der Mehrzahl von Zubehdrvorrich- 
tungen (170, 180, 190, 340) mit einer Steue- 
rung (300) uber eine Anforderungsverbindung 
(170B,180B, 190B, 340B); 

Erzeugen einer Anf rage durch zumindest eine 
aus der Mehrzahl von Zubehorvorrichtungen 
(170, 180, 190,340); 

Obertragen der Anf rage an die Steuerung (300) 
uber die Anforderungsverbindung (170B, 
180B, 190B, 340B); 

durch die Steuerung (300) Vermitteln der Aus- 
wahl zwischen kompetierenden Anfragen von 
der Mehrzahl von Zubehorvorrichtungen (170, 
180, 190, 340) zum Zugriff auf den Audiokanal 
des Funktelefons (110); 

Anweisen des Schalters (31 0) durch die Steue- 
rung (300), das ausgewahlte Zubehor (170, 
180, 190, 340) mit dem Audioprozessor des 
Funktelefons (110) zu verbinden; und 

Schaiten des Schalters (31 0), urn die erste Sei- 



eine Steuerung (300) zum Steuem des Be- '* 
triebs des Schnittstellensystems (1 00) und zum 
Vermitteln zum Auswahlen zwischen kompetie- 
renden Anfragen von der Mehrzahl der Zube- 
horvorrichtungen; 

20 

einen zur Steuerung (300) operatrv responsi- 
ven Schalter (310), wobei der Schalter (310) 
zum Bewirken von Zugriff der Mehrzahl von Zu- 
behorvorrichtungen (170, 180, 190, 340) auf 
den Funktelefon (110)- Audiokanal dient; und 2S 

ein Anforderungsgenerator (170b, 180b, 190b, 
340b) zum Erzeugen von Anfragen an die 
Steuerung (300) zum Zugriff auf den Audioka- 
nal des Funktelefons (1 1 0) durch die Mehrzahl 30 
von Zubehoren (170, 180, 190, 340). 



40 



einen zentral angeordneten Bereich (250), und 

43 

einen entfemt angeordneten Bereich (260) au- 
Berhalb des zentral angeordneten Bereichs 
(250). 
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tedesSchalters (310)rnit derzweiten Seite des 
Schalters (310), die mit dem ausgewahlten Zu- 
behor (1 70, 1 80, 1 90, 340) assoziiert ist, zu ver- 
binden. 

8. Verfahren nach Anspruch 7, weiterhin enthaltend 
den Schritt des Eingebens von Benutzer-ausge- 
wahlten Betriebsmodus-Einstellungen (320), wobei 
die Betriebsmodus-Einstellungen (320) der Steue- 
rung (300) mltgeteilt werden und den Betrieb der 
Steuerung (300) andern. 

9. Verfahren nach Anspruch 7, wobei die Schritte des 
Verbindens des Funktelefon (110)*Audioprozes* 
sors mit einem bidirektionalen Anschluss auf einer 
ersten Seite eines Schalters (310), Verbinden der 
Mehrzahl von Zubehorvorrichtungen (170, 180, 
190) mit einer Mehrzahl von bidirektionalen An- 
schlussen auf einer zweiten Seite des Schalters 
(31 0) und Verbinden der Mehrzahl von Zubehorvor- 
richtungen (170, 180, 190) mit einer Steuerung 
(300) unter Verwendung eines elektrischen Kabels 
(1 45, 1 75, 1 85) zum Obertragen elektrischer Signa- 
le bewirkt werden. 

10. Verfahren nach Anspruch 7, wobei die Schritte des 
Verbindens des Funktelefon (110)-Audioprozes- 
sors mit einem bidirektionalen Anschluss auf einer 
ersten Seite eines Schalters (310), Verbinden der 
Mehrzahl von Zubehorvorrichtungen (170, 180, 
190) mit einer Mehrzahl von bidirektionalen An- 
schlussen auf einer zweiten Seite des Schalters 
(310) und Verbinden der Mehrzahl von Zubehorvor- 
richtungen (170, 180, 190) mit einer Steuerung 
(300) unter Verwendung eines faseroptischen Ka- 
bels (145, 175, 185) zum Obertragen optischer Si- 
gnale bewirkt werden. 

11. Verfahren nach Anspruch 7, wobei die Schritte des 
Verbindens des Funktelefon (110)-Audioprozes- 
sors mit einem bidirektionalen Anschluss auf einer 
ersten Seite eines Schalters (310), Verbinden der 
Mehrzahl von Zubehdrvorrichtungen (170, 180, 
190) mit einer Mehrzahl von bidirektionalen An- 
schlQssen auf einer zweiten Seite des Schalters 
(310) und Verbinden der Mehrzahl von Zubehorvor- 
richtungen (170, 180, 190) mit einer Steuerung 
(300) unter Verwendung elektromagnetischer 
Strahlung zum Obertragen drahtloser Signale be- 
wirkt werden. 



Revendlcations 

1 . Oispositif d'interface (100) pour arbilrer entre, et ef- 
fectuer un acces par, une plurality de dispositifs 
d'accessoires incluant un telephone avec haut- 
parteur (170), un combine (180), un modem (190) 



ou autre dispositif d'accessoires (340) entrant en 
competition pour acc£der a un canal audio d'un ra- 
diotelephone (110), ledit dispositif d'interface (100) 
operant independamment d'un ordinateur portable 
5 reHe* au modem (1 90) et caracterlse par : 

un contrdleur (300) pour commander les ope- 
rations du systeme d'interface (100) ; et ('arbi- 
trage pour la selection entre des demandes en 
10 competition provenant de la plurality des dis- 

positifs d'accessoires ; 

un commutateur (310) repondant fonctfonnel- 
lement audit contrdleur (300), ledit commuta- 
teur (310) 6tant destine a effectuer faeces par 
is la plurality des dispositifs d'accessoires (170, 

180, 190, 340) au canal audio du radiotelepho- 
ne (110) ; et 

un gen6rateur de demandes (170B, 180B, 
1 90B, 340B) pour generer des demandes vers 
20 le contrdleur (300) pour acc6der au canal audio 

du radiotelephone (1 1 0) par la plurality des ac- 
cessoires (170, 180, 190, 340). 

2. Dispositif d'interface (1 00) selon la revendication 1 , 
2s comprenant, en outre, un dispositif d'entree (320) 

pour entrer les reglages de mode de fonctionne- 
ment setectionne par I'ulilisateur, les reglages de 
mode de fonctionnement etant communiques au 
contrdleur (300) et modifiant le fonctionnement du 
30 contrdleur (300). 

3. Systeme d'interface (1 00) selon la revendication 1 , 
dans lequel le commutateur (310) inclut : 

33 une partie positionnee au centre (250) ; et 

une partie posit ionnee a distance (260) externe 
a la partie position nee au centre (250). 

4. Systeme d'interface (1 00) selon la revendication 1 , 
to comprenant, en outre, un cable electrique (145, 

175, 185) coupiant la pluralite des dispositifs d'ac- 
cessoires (1 70, 1 80, 1 90) au commutateur (310), et 
au contrdleur (300), ledit cable electrique (1 45, 1 75, 
1 85) etant destine a transmettre des signaux elec- 
ts triques. 

5. Systeme d'interface (1 00) selon la revendication 1 , 
comprenant, en outre, un cable a fibres optlques 
(145, 175, 185) coupiant la pluralite des dispositifs 

so d'accessoires (170, 180, 190) au commutateur 
(310) et au contrdleur (300), ledit cable a fibres op- 
liques (170, 180, 190) etant destine a transmettre 
des signaux optiques. 

55 6. Systeme d'interface (100) selon la revendication 1 , 
comprenant, en outre, un coupleur Slectromagndti- 
que (1 70, 1 80, 1 90) reliant la pluralite des dispositifs 
d'accessoires (170, 180, 190) au commutateur 
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(310) et au contr6leur (300), ledit coupleur eiectro- 
magnetlque (170, 180, 190) etant destine a trans- 
mettre des signaux sans fiL 

7. Prcc6d6 pour arbitrer et effectuer I'acces par une 5 
plurality des dispositifs d'accessoires incluant un te- 
lephone avechaut-parleur(1 70), un combine (180), 
un modem (190) ou autre dispositif d'accessoires 
(340) entrant en competition pour accdder a un ca- 
nal audio d'un radiotelephone (110), ledtt proc6dd io 
etant caracterise par les etapes consistent a : 

connecter le procossou r audio du radiotelepho- 
ne (110) a une borne bidirectionnelle sur un 
premier cdt6 d'un commutateur (31 0) ; * 5 

connecter la pluralite de dispositifs d'accessoi- 
res (1 70, 1 80, 1 90, 340) a une pluralite de bor- 
nes bidirectionneltes sur un second cdte du 
commutateur (310); 

connecter la pluralite des dispositifs d'acces- 20 
soires (170, 180, 190, 340) au contrdleur (300) 
via une liaison de demande (1 70B, 1 SOB, 1 90 B, 
340B) ; 

generer une demande par au moins un de la 
plurality des dispositifs d'accessoires (170, 25 
180,190,340); 

transmettre la demande au contrdleur (300) via 
la liaison de demande (170B, 180B, 190B, 
340B); 

arbitrer par le contrdleur (300) pour selection- so 
ner entre les demandes en competition prove- 
nant de la pluralite des dispositifs d'accessoires 
(170, 180, 190, 340) pour accSder au canal 
audio du radiotelephone (110) ; 
ordonner au commutateur (31 0) par le contrd- 35 
leur (300) de connecter t'accessoire seiection- 
ne (170, 160, 190, 340) au processeur audio 
du radiotelephone (110) ; et 
commuter le commutateur (31 0) pour connec- 
ter le premier cdte du commutateur (31 0) au se- *Q 
cond cdt6 du commutateur (310) associd a I'ac* 
cessoire s^lectionne (170, 180, 190, 340). 



cessoires (1 70, 1 80, 1 90) a un contrdleur (300) sont 
effectuees en utilisant un cable eiectrlque (145, 
1 75, 1 85) pour transmettre des signaux eiectriques. 

>. Precede selon la revendication 7, dans lequel les 
Stapes consistant a connecter le processeur audio 
du radiotelephone (110) a une borne bidirectionnel- 
le sur un premier cdte d'un commutateur (310), a 
connecter la pluralite des dispositifs d'accessoires 
(170, 180, 190) a une pluralite de bomes bidirec- 
tionnelles sur un second cdte du commutateur 
(31 0) et a connecter la plurality des dispositifs d'ac- 
cessoires (1 70, 1 80, 1 90) a un contrdleur (300) sont 
effectuees en utilisant un cable a fibres opttques 
(145, 175, 185) pour transmettre les signaux opti- 
ques. 

. Procedd selon la revendication 7, dans lequel les 
etapes consistant a connecter le processeur audio 
du radiotelephone (110) a une borne bidirectionnel- 
le sur un premier cdte d'un commutateur (310), a 
connecter la pluralite des dispositifs d'accessoires 
(170, 180, 190) a une pluralite de bornes bidirec- 
tionnelles sur un second cdte du commutateur 
(31 0) et a connecter la pluralite des dispositifs d'ac- 
cessoires (1 70, 1 80, 1 90) a un contrdleur (300) sont 
effectuees en utilisant le rayonnement electroma- 
gnet! que pour transmettre des signaux sans fil. 



8. Precede selon la revendication 7 incluant, en outre, 
retape consistant a entrer les reglages de mode de '5 
fonctionnement seiectionne par I'utilisateur (320), 

les reglages de mode de fonctionnement (320) 
etant communiques au contrdleur (300) et modif iant 
le fonctionnement du contrdleur (300). 

50 

9. Precede selon la revendication 7, dans lequel les 
etapes consistant k connecter le processeur audio 
du radiotelephone (11 0) a une borne bidirectionnel- 
le sur un premier cdte d'un commutateur (310), a 
connecter la pluralite des dispositifs d'accessoires 55 
(170, 180, 190) a une pluralite de bornes bidirec- 
tionnelles sur un second cdte du commutateur 

(31 0) et a connecter la pluralite des dispositifs d'ac- 



9 



EP 0923 843 B1 




EP 0 923 843 B1 



• • • » 



100 



CI C2 C3 



Cn 



USER OPERATION SETTINGS, 



CONTROLLER 



320 









• • • • 


^300 
^310 


cc 


>NTROL SWITCH 



1BQA 
180 



HANDSET 



190A 
190 



MODEM 



180B 



170A 
170 



SPEAKER- 
PHONE 



1908 





.330 

r 


RADIO 
TELEPHONE 







^-34QA 



ACCESSORY 
n 



-1708 



3408 



FIG. 2 



11 



EP 0923 843 B1 



INPUTS OUTPUTS 



/ — — \ I — A — V 





CI C2 C3 


C01 C02 C03 


CONNECTION PATH 


S1 


0 0 0 
0 0 1 
0 1 0 
0 1 1 


0 0 0 
0 0 0 
0 0 0 
0 0 0 


CONNECTION 
TO 
HANDSET 


S2 


1 0 0 
1 0 1 


0 1 0 
0 1 0 


CONNECTION 
TO MODEM 


S3 


t 1 0 


1 0 0 


CONNECTION TO SPEAKERPHONE 


S4 


1 1 1 


0 0 1 


TELEPHONE ISOLATED 



FI&. 3 



12 



EP0 923 843B1 




FIG. 4 



13 



EP 0 923 843 B1 




HANDSET 
SPEAKER 



HANDSET 
MICROPHON! 



FIG. 5 



14 



